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by the action of sulphuric acid on copper oxide, so that while less acid is used in dissolving the copper from the ore more acid is regenerated in the electrolysis by the amount of copper soluble in the ore as sulphate. The deficiency may also be supplied by installing a small acid works in connection with the other metallurgical operations, or it may be purchased from acid manufacturers, but both of these methods add considerable to the expense, and hence do not ingeniously solve the difficulty. Further, the impurities in the ore, which cause an irrecoverable loss of acid, also contaminate the electrolyte, and cause difficulty in the electrolysis.
No really satisfactory anode for sulphate solutions has yet been discovered. Lead is ordinarily used for the insoluble anode in depositing copper from sulphate solutions, and while lead makes the best anode for sulphate solutions, it is far from being satisfactory. In depositing copper from sulphate solutions, oxygon is released at the anode; this oxygen is not entirely harmless, but attacks the lead and converts it into the peroxide, Pl>02. The peroxide, in addition to destroying the anode, offers considerable resistance to the electric current, and thus necessitates an excessive consumption of power.
In a very careful test made by Thomas P. Hughes, in Denver, to determine the poroxidation of antimonial load anodes in electrolysing copper sulphate solution produced by leaching Arizona carbonate ore, the following results were recorded:
Duration of test,                                          75.78 hour**.
Copper deposited,                                          6.5(5 lb.
Average current,                                          30.0   amperes.
Anode area,                                                   3.5   sq. ft.
Cathode area,                                                3.5   sq. ft.
Current den.sity,                                             8.5   amperes per square foot.
Average voltage,                                            2.0    volte.
Watts,                                                         00.0
Kilowatt-bourn,                                              4 .54 7
Copper per k. w.-liour,                                    1.4 lb.
There were 15 shoot copper cathodes, and 14 antimonial lead anodes, each 0X6 in. The anodes increased 14 oz. in weight. There was a black coating of peroxide of load on the anodes, which could easily bo scraped off. The increased weight of the anodes was evidently due to the oxygen combined with the lead to form the peroxide. As 80.6 per cent, of peroxide of lead is lead, and 13.4 per cent, oxygen, it follows that 5.0 lb. of lead was peroxidized in depositing 0.50 lb. of copper; or for every pound of copper deposited, 0.85 lb. of load was peroxidizcd. The peroxide of lead, unless closely watched, is likely to drop to the bottom of the electrolyzcr and short circuit the current. In this experiment the current was not operating continuously; it was turned on in the morning and shut down in the evening. are converted into insoluble. arsenate or
